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METHOD 



(57) A communication mode determination section 
201 detemines the communication mode based on the 
CIR measured by a CIR measurement section 219; a 
DRC signal creation section 202 creates a DRC signal 
with a number corresponding to the communication 
mode; and a DRC power controller 205 refers to a trans- 



mission power table 206 showing the correspondence 
between DRC numbers and transmission power, and, 
based on the transmission power of the pilot signal out- 
put from a pilot power controller 209, Increases trans- 
mission power in proportion as the DRC signal indicates 
that downlink channel quality is good. 
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Description 

Technical Field 

[0001] The present invention relates to a communica- 
tion terminal apparatus, base station apparatus, and ra- 
dio communication method to be used in a cellular com- 
munication system. 

Background Art 

[0002] In a cellular communication system, one base 
station performs radio communication with a plurality of 
communication terminals simultaneously, and there- 
fore, as demand has increased in recent years, so has 
the need for higher transmission efficiency 
[0003] One technology that has been proposed for in- 
creasing the transmission efficiency of a downlinl< from 
a base station to acommunication temiinal is HDR (High 
Data Rate). HDR is a communication method whereby 
a base station performs scheduling for allocating com- 
munication resources to communication terminals by 
time division, and also sets a transmission rate for each 
communication terminal according to the downlink 
channel quality. 

[0004] The operations by which a base station and 
communication terminals perform radio communication 
with HDR are described below. First, the base station 
transmits a pilot signal to each communication terminal. 
Each communication terminal estimates the downlink 
channel quality using a CIR (desired carrier to Interfer- 
ence ratio) based on the pilot signal, etc., and finds a 
transmission rate at which communication Is possible. 
Then, based on the transmission rate at which commu- 
nication Is possible, each communication tenninal se- 
lects a communication mode, which is a combination of 
packet length, coding method, and modulation method, 
and transmits a data rate control (hereinafter referred to 
as "DRC") signal indicating the communication mode to 
the base station. 

[0005] The type of modulation method that can be 
used In each system is predetermined as BPSK, QPSK, 
1 6QAM, 64QAM, and so forth. Also, the type of coding 

that can be used in each system is predetermined as 
1/2 turbo code, 1/3 turbo code, 3/4 turbo code, and so 
forth. Further, a plurality of transmission rates that can 
be used in each system are predetermined according to 
a combination of packet length, modulation method, and 
coding method. Each communication terminal selects a 
combination whereby communication can be perfomied 
most efficiently with the current downlink channel qual- 
ity, and transmits a DRC signal indicating the selected 
communication mode to the base station. Generally, 
DRC signals are represented by numbers from 1 to N, 
with a higher number indicating a proportionally better 
downlink channel quality 

[0006] Based on the DRC signal transmitted from 
each communication terminal, the base station sets a 



2 

transmission rate for each communication terminal, and 
sends a signal to each communication terminal via a 
control channel indicating communication resource al- 
location to each communication terminal. Generally 

5 taking improvement of system transmission efficiency 
into consideration, communication resources are allo- 
cated with priority to the communication terminal that 
has the best downlink channel quallty-that Is to say, the 
communlcatlonterminalthattransmitsthehlghest-num- 

10 bered DRC signal. 

[0007] The base station then transmits data only to 
the relevant communication terminal in its allocated 
time. For example, if time t1 has been allocated to com- 
munication terminal A, in time t1 the base station trans- 

<5 mits data only to communication terminal A, and does 
not transmit data to a communication terminal otherthan 
communication terminal A. 

[0008] In this way, data transmission efficiency has 
conventionally been increased for the overall system by 

20 setting a transmission rate for each communication ter- 
minal according to channel quality by means of HDR, 
and perfomning communication resource allocation with 
priority to a communication terminal with a high trans- 
mission rate at which communication is possible. 

25 [0009] However, if the communication mode deter- 
mined by a communication tenninal is received errone- 
ously by the base station due to deterioration of the 
channel conditions on the uplink from the communica- 
tion terminal to the base station, or the like, the base 

30 station will transmit data using that erroneous mode. As 
the determined communication mode and the commu- 
nication mode of data transmitted to the communication 
terminal are different, the communication tennlnal can- 
not demodulate or decode the data. 

35 [0010] Also, when a base station such as that de- 
scribed above has allocated time t1 to communication 
terminal A, intimetl the base station transmits data only 
to communication tennlnal A, and does nottransmit data 
to a communication terminal otherthan communication 

40 terminal A. 

[0011] Due to the above, a problem arises in that, if 
the communication mode determined by a communica- 
tion terminal is received erroneously by the base station, 
there will be an Interval during which time-divided com- 

45 munlcatlon resources are not used, and downlink 
throughput falls. 

Disclosure of Invention 

50 [0012] It is an object of the present invention to pro- 
vide a communication terminal apparatus, base station 
apparatus, and radio communication method that make 
It possible to prevent a fall in downlink throughput In a 
communication system in which communication re- 

55 sources are allocated to communication terminals 
based on downlink channel quality 
[0013] In order to achieve the above-described ob- 
ject, In the present invention, with respect to information, 
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among information indicative of downlinl<ciiannei quai- 
ity, which has a possibility of decreasing the downiini< 
throughput when the infomation is received en-oneous- 
iy in a base station, a communication terminal provides 
such information with less susceptibility to errors in the 
propagation path to transmit, it is thereby possible to 
prevent the downlink throughput from decreasing. 

Brief Description of Drawings 

[0014] 

FIG.1 is a graph illustrating DRC signal selection 
frequency in a base station; 
FIG. 2 is a b\ock diagram showing a configuration of 
a base station according to Embodiment 1 of the 
present invention; 

FIG.3 is a block diagram showing the configuration 
of a communication terminal according to Embodi- 
ment 1 of the present invention; 
FIG. 4 is a drawing showing the contents of the 
transmission powertable provided in a communica- 
tion terminai according to Embodiment 1 of the 
present invention; 

FIG.5 is a block diagram showing another configu- 
ration of a base station according to Embodiment 1 
of the present invention; 

FIG. 6 is a block diagram showing the configuration 
of a communication terminal according to Embodi- 
ment 2 of the present invention; 
FIG. 7 Is a drawing showing the contents of the code 
word table provided in a communication tenninai 
according to Embodiment 2 of the present inven- 
tion; 

FIG.8 is a block diagram showing the configuration 
of a base station according to Embodiment 3 of the 
present invention; 

FIG. 9 is a block diagram showing the configuration 
of a communication terminal according to Embodi- 
ment 3 of the present invention; 
FIG.1 0 is a block diagram showing a configuration 
of a base station according to Embodiment 4 of the 
present invention; 

FIG. 1 1 is a block diagram showing the configuration 
of a communication terminal according to Embodi- 
ment 4 of the present invention; 
FIG. 12 is a block diagram showing another config- 
uration of a base station according to Embodiment 
4 of the present invention; 
FIG. 1 3 is a block diagram showing the configuration 
of a communication terminal according to Embodi- 
ment 5 of the present invention; 
FIG. 1 4 is a block diagram showing the configuration 
of a communication terminal according to Embodi- 
ment 6 of the present invention; 
FIG.15 is a block diagram showing the configuration 
of the CIR signal creation section of a communica- 
tion terminal according to Embodiment 6 of the 



present invention; 

FIG.1 6 is a block diagram showing the configuration 
of the CIR signal creation section of a communica- 
tion terminal according to Embodiment 7 of the 
5 present invention; and 

FIG.1 7 is a block diagram showing the configuration 
of the CIR signal creation section of a communica- 
tion terminal according to Embodiment 8 of the 
present invention. 

10 

Best IVIode for Carrying out the Invention 

[0015] With reference now to the accompanying 
drawings, embodiments of the present invention will be 
15 explained in detail below. 

(Embodiment 1) 

[001 6] As stated above, a base station allocates com- 
20 munication resources with prioritytothecommunication 
terminal with the best downlink channel quality In other 
words, a base station selects the highest-numbered 
DRC signal, and allocates communication resources 
with priority to the communication terminal that transmit- 
25 ted that selected DRC signal. Thus, DRC signal selec- 
tion frequency is as shown in FIG.I . FIG.1 is a graph 
illustrating DRC signal selection frequency in a base sta- 
tion. In this figure, numbers 1 to 5 are used as DRC num- 
bers, with a higher number representing a proportionally 
30 better channel quality. 

[0017] As shown in FIG.1, the higherthe number of a 
DRC signal, the greater is the frequency of its selection 
by the base station. That is to say, the better the down- 
link channel quality of a communication terminal, the 
35 higher is the frequency with which communication re- 
sources are allocated to that communication terminal. 
This kind of relationship arises from the fact that there 
are many communication terminals, and there is an in- 
creased probability of there being a communication ter- 
40 minal with good downlink channel quality. 

[0018] Thus, the selection frequency of each DRC 
signal differs according to channel quality. That is to say, 
since a DRC signal indicating that downlink channel 
quality is good tends to be selected with greaterfrequen- 
45 cy, there is a high probability that downlink throughput 
will fall if a DRC signal indicating that downlink channel 
quality is good is received erroneously Also, since a 
DRC signal indicating that downlink channel quality is 
poor tends to be selected with lower frequency, there is 
50 little effect of producing a fall in downlink throughput if 
a DRC signal indicating that downlink channel quality is 
poor is received erroneously. 
[0019] Thus, a communication terminal according to 
Embodiment 1 of the present invention transmits at pre- 
ss portionally higher transmission power a DRC signal in- 
dicating that downlink channel quality is good. Also, a 
base station according to Embodiment 1 of the present 
invention excludes DRC signals with reception power 
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lower than a predetermined threshold value In perform- 
ing communication resource ailocation. 
[0020] FIG. 2 is a block diagram showing a configura- 
tion of a base station according to Embodiment 1 of the 
present invention. 

[0021] In FIG.2, an allocation section 101 determines 
communication resource allocation to each communica- 
tion terminal based on DRC signals excluding DRC sig- 
nals detected by unused DRC detection sections 116 
described later herein from among DRC signals extract- 
ed by demodulators 114 described later herein. Then, 
based on the determined communication resource allo- 
cation, the allocation section 101 notifies a buffer 102 
foroutputof downlink transmit data, indicates the down- 
link transmit data coding method to an adaptive coding 
section 103, and indicates the downlink transmit data 
modulation method to an adaptive modulator 1 04. 
[0022] The buffer 1 02 holds downlink transmit data, 
and outputs downlink transmit data for a predetermined 
communication tenninai to the adaptive coding section 
1 03 in accordance with the directions of the allocation 
section 1 01 . The adaptive coding section 1 03 codes the 
output signal from the buffer 1 02 in accordance with the 
directions of the allocation section 1 01 , and outputs the 
resulting signal to the adaptive modulator 104. The 
adaptive modulator 104 modulates the output signal 
from the adaptive coding section 103 in accordance with 
the directions of the allocation section 1 01 , and outputs 
the resulting signal to a spreading section 105. Spread- 
ing section 1 05 spreads the output signal from the adap- 
tive modulator 104, and outputs the resulting signal to 
a multiplexer 108. 

[0023] A modulator 1 06 modulates a pilot signal and 
outputs it to a spreading section 1 07. Spreading section 
1 07 spreads the output signal from the modulator 1 06, 
and outputs the resulting signal to the multiplexer 108. 
[0024] The multiplexer 108 performs time multiplex- 
ing of the spread pilot signal with the spread downlink 
transmit data at predetermined intervals, and outputs 
the resulting signal to a transmit RF section 109. The 
transmit RF section 109 converts the frequency of the 
output signal from the multiplexer 1 08 to radio frequen- 
cy, and outputs the resulting signal to a duplexer 110. 
[0025] The duplexer 110 transmits the output signal 
from the transmit RF section 109 as a radio signal from 
an antenna 111 to a communication terminal. Moreover, 
the duplexer 110 outputs the signals transmitted from 
each communication terminal and received by antenna 
111 to receive RF section 112. 

[0026] A receive RF section 112 converts thefrequen- 
cy of a radio frequency signal output from the duplexer 
110 to baseband, and outputs the resulting signal to a 
despreading section 113. The despreading section 113 
despreads the baseband signal using the spreading 
code used to spread the DRC signal, and outputs the 
resulting signal to the demodulator 114 and a reception 
power calculation section 115. 
[0027] The demodulator 1 1 4 demodulates the output 



signal from the despreading section 113 and extracts 
the DRC signal, and outputs this signal to the allocation 
section 101. 

[0028] The reception power calculation section 115 

5 measuresthe reception powerofthedespread DRCsig- 
nal, which is output to the unused DRC detection section 
116. In the unused DRC detection section 116 is set a 
predetermined threshold value, as described later here- 
in, and a DRC signal of reception power lower than this 

10 threshold value is detected, and the result of the detec- 
tion is output to the allocation section 101. 
[0029] A despreading section 113, demodulator 114, 
reception power calculation section 115, and unused 
DRC detection section 116 are provided for each corn- 
's munication terminal. From each demodulator 114 a 
DRC signal for the corresponding communication termi- 
nal is output, and from each unused DRC detection sec- 
tion 116 a detection result for the corresponding com- 
munication terminal is output. 

20 [0030] FIG.3 is a block diagram showing the configu- 
ration of a communication terminal according to Embod- 
iment 1 of the present invention. In FIG.3, a communi- 
cation mode determination section 201 determines a 
communication mode indicating a combination of mod- 

25 ulation method and coding method based on a CI R 
measured by a CIR measurement section 219 de- 
scribed later herein, and outputs the result to a DRC sig- 
nal creation section 202. The communication mode de- 
termination section 201 also indicates the downlink re- 

30 ceive data demodulation method to an adaptive demod- 
ulator 216, and Indicates the downlink receive data de- 
coding method to an adaptive decoding section 217, 
based on the detemiined communication mode. 
[0031] The DRC signal creation section 202 creates 

35 a DRC signal with a number corresponding to the com- 
munication mode output from the communication mode 
determination section 201 , and outputs this DRC signal 
to a modulator 203 and DRC power controller 205, 
[0032] Modulator 203 modulates the DRC signal and 

40 outputs the resulting signal to a spreading section 204. 
spreading section 204 spreads the output signal from 
modulator 203 and outputs the resulting signal to the 
DRC power controller 205. The DRC power controller 
205 refers to a transmission power table 206 that shows 

45 the correspondence between DRC numbers and trans- 
mission power, controls the DRC signal transmission 
power based on the transmission power of a pilot signal 
output from a pilot power controller 209 described later 
herein, and outputs the DRC signal that has undergone 

50 transmission power controito amultiplexer21 0. The ac- 
tual method of controlling DRC signal transmission pow- 
er will be described later herein. 
[0033] A modulator207 modulates the pilot signal and 
outputs the resulting signal to a spreading section 208. 

55 Spreading section 208 spreads the output signal from 
modulator 207 and outputs the resulting signal to the 
pilot power controller209. The pilot power controller209 
controls the transmission power of the pilot signal, and 
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outputs the pilot signal that has undergone transmission 
power control to the multiplexer 210. The piiot power 
controller 209 also outputs the pilot signal transmission 
power to the DRC power controller 205. 
[0034] The multiplexer 210 performs time multiplex- 
ing of the DRC signal that has undergone transmission 
power control and the pilot signal that has undergone 
transmission power controi at predetermined intervals, 
and outputs the resuiting signai to a transmit RF section 
21 1 . The transmit RF section 211 converts thefrequency 
of the output signal from the multiplexer 21 0 to radio fre- 
quency, and outputs the resulting signal to a duplexer 
212. 

[0035] The duplexer 212 transmits the output signal 
from the transmit RF section 211 as a radio signal from 
an antenna 21 3 to the base station . Also, a signal trans- 
mitted as a radio signal by the base station and received 
as a radio signal by the antenna 213 is output by the 
duplexer 21 2 to a receive RF section 214. 
[0036] The receive RF section 214 converts the fre- 
quency of the radio frequency signal output from the du- 
plexer212to baseband, and outputs the resulting signai 
to a despreading section 215 and a despreading section 
218. 

[0037] Despreading section 215 despreads the data 
component of the baseband signal and outputs the re- 
sulting signal to the adaptive demodulator 216. The 
adaptive demodulator 21 6 demodulates the output sig- 
nai from despreading section 21 5 in accordance with the 
directions of the communication mode determination 
section 201 , and outputs the resuiting signal to the adap- 
tive decoding section 21 7. The adaptive decoding sec- 
tion 21 7 decodes the output signai from the adaptive de- 
modulator 21 6 in accordance with the directions of the 
communication mode determination section 201, and 
obtains receive data. 

[0038] Despreading section 218 despreads the pilot 
signal component of the baseband signal and outputs 
the resulting signal to aCIR measurement section 219. 
The CIR measurement section 219 measures the CIR 
of the pilot signai output from despreading section 21 8, 
and outputs the result to the communication mode de- 
termination section 201. 

[0039] Next, the procedure fortransmlsslon/reception 
of signals between the base station shown in FIG. 2 and 
the communication terminal shown in FiG.3 will be de- 
scribed. 

[0040] First, atthestart of communication, a pilot sig- 
nal is modulated by the modulator 1 06 in the base sta- 
tion. Is spread by spreading section 107, and is output 
to the multiplexer 108. Only the spread piiot signai is 
output from the multiplexer 1 08 to the transmit RF sec- 
tion 1 09. The spread piiot signai is frequency-converted 
to radio frequency by the transmit RF section 109, and 
transmitted to communication terminals as a radio sig- 
nal from the antenna 111 via the duplexer 110. 
[0041] A radio signai of only the piiot signai compo- 
nent transmitted as a radio signal from the base station 



is received by the antenna 213 of the communication 
terminal, passes through the duplexer 212, and is fre- 
quency-converted to baseband by the receive RF sec- 
tion 214. The pilot signal component of the baseband 

5 signal is despread by despreading section 21 8, and out- 
put to the CIR measurement section 219. 
[0042] Next, in the CiR measurement section 21 9, the 
CiR of the piiot signal output from despreading section 
218 is measured, and based on the CIR, the communi- 

10 cation mode is determined by the communication mode 
detennination section 201 . Then a DRC signal with a 
number corresponding to the communication mode Is 
created by the DRC signal creation section 202. 
[0043] The DRC signal Is modulated by modulator 

15 203, spread by spreading section 204, and output to the 
DRC power controller 205. In the DRC power controller 
205, the DRC signai transmission power Is controlled 
based on the transmission power of the pilot signal out- 
put from the piiot power controiier 209, and the ratios of 

20 pilot signai transmission powerto DRC signal transmis- 
sion power set beforehand in the transmission power 
table 206. 

[0044] The contents set in the transmission power ta- 
ble 206 will be described beiow. FiG.4 is a drawing 

25 showing the contents of the transmission power table 
provided in a communication terminal according to Em- 
bodiment 1 of the present invention. 
[0045] The transmission power table 206 shows the 
correspondence between DRC numbers and DRC sig- 

30 nai transmission power, set so that the higher the DRC 
number, the higher is the transmission power. Here, 
numbers 1 to 5 are used as DRC numbers, with a higher 
number representing a proportionaiiy better downlink 
channel quality. That is to say, in the settings in thetrans- 

35 mission power table 206, the better the downlink chan- 
nel quality Indicated by a DRC signal, the higher is the 
transmission power. 

[0046] As explained above, the f req uency of selection 
by the base station tends to be proportional to the down- 

40 link channel quality indicated by a DRC signal, and 
therefore in this embodiment, transmission power is 
higher, and susceptibility to errors lower, the better the 
downlink channel quality indicated by a DRC signai. As 
a result, the probability of a DRC signal that Indicates 

45 that downlink channel quality is good being received er- 
roneously can be made lower than the probability of a 
DRC signal that Indicates that downlink channel quality 
is poor being received erroneously. In other words, the 
probability of a DRC signal with a high frequency of se- 

50 lection by the base station being received erroneously 
can be made lower than the probability of a DRC signai 
with a low frequency of selection by the base station be- 
ing received erroneously. 

[0047] The DRC signal transmission power values set 
55 in the transmission power table 206 are expressed as a 
ratio to the piiot signal transmission power. Here, as 
shown in FIG.4, the settings are arranged so that DRC 
number 3 in the middle of DRC numbers 1 to 5 is taken 
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as a reference, and DRC signals indicating a lower 
number tiian DRC number 3 are transmitted at lower 
transmission power tiian tiie pilot signal transmission 
power, while DRC signals indicating a higlner number 
tinan DRC numbers are transmitted at higher transmis- 
sion power than the pilot signal transmission power. 
That is to say, the settings are arranged so that DRC 
signals Indicating a poorer channel quality than a pre- 
determined channel quality (here, the channel quality 
corresponding to a DRC signal with DRC numbers) are 
transmitted at lower transmission power than the pilot 
signal transmission power, while DRC signals indicating 
a better channel quality than the predetermined channel 
quality are transmitted at higher transmission power 
than the pilot signal transmission power. 
[0048] Thus, with this embodiment, by setting DRC 
signals for which transmission power is increased and 
DRC signals for which transmission power Is decreased 
In comparison with conventional DRC signal transmis- 
sion power (here, that is, pilot signal transmission pow- 
er), and making the total of DRC signal transmission 
power Increases and decreases ±0 dB, it is possible to 
make DRC signals indicating that downlink channel 
quality is good proportionally less susceptible to errors 
while keeping average DRC signal transmission power 
constant compared with a conventional system. That is 
to say, it is possible to proportionally reduce susceptibil- 
ity to errors of DRC signals Indicating that downlink 
channel quality Is good without reducing uplink capacity 
compared with a conventional system. 
[0049] Also, since, In this way, DRC signals indicating 
that downlink channel quality Is poor (DRC signals with 
DRC numbers 1 and 2 In FIG.4) are transmitted at lower 
transmission power than In a conventional system, It Is 
possible to reduce power consumption In a communica- 
tion terminal that is located far from the base station and 
for which there is a high probability of transmitting a DRC 
signal indicating that downlink channel quality is poor. 
That Is to say, in the case of a communication tennlnal 
that transmits a DRC signal Indicating that downlink 
channel quality is poor, whereas the DRC signal was 
previously transmitted at transmission power that was 
high to begin with, according to this embodiment the 
DRC signal transmission power can be made lowerthan 
that high transmission power, enabling communication 
terminal power consumption to be greatly reduced. 
[0050] As the frequency of selection by a base station 
is low to begin with for a DRC signal indicating that 
downlink channel quality is poor, there is almost no ef- 
fect of producing a fall in throughput due to transmitting 
a DRC signal indicating that downlink channel quality Is 
poor at lower transmission power than previously In this 
way. 

[0051] Also, with this embodiment, DRC signals indi- 
cating that uplink channel quality is good (DRC signals 
with DRC numbers 4 and 5 in FIG.4) are transmitted at 
higher transmission power than in a conventional sys- 
tem. However, there Is a high possibility of a DRC signal 



Indicating that uplink channel quality is good being 
transmitted from a communication terminal located 
comparatively near the base station. Also, due to pilot 
signal transmission power control that is performed con- 
5 stantly on an uplink, the transmission power of a pilot 
signal transmitted from a communication terminal locat- 
ed comparatively near the base station (that is, the con- 
ventional DRC signal transmission power) Is low to be- 
gin with. Therefore, In the case of a communication ter- 
10 minal that transmits a DRC signal indicating that uplink 
channel quality Is good, DRC signal transmission power 
remains low and power consumption remains low even 
though the previously originally low DRC signal trans- 
mission power increases, and so there is almost no ef- 
'5 feet on power consumption. 

[0052] In the DRC power controller 205, the DRC sig- 
nal transmission power is obtained by having the trans- 
mission power of the pilot signal output from the pilot 
power contrDller209 adjusted In accordance with the ra- 
20 tlos set In the transmission power table 206. Then, In 
the DRC power controller 205, the transmission power 
of the DRC signal output from spreading section 204 is 
adjusted to this obtained transmission power, and a 
DRC signal that has been subjected to transmission 
25 power control is output to the multiplexer 210. To give a 
specific example, if the number of the DRC signal output 
from the DRC signal creation section 202 to the DRC 
power controller 205 Is 5, the transmission power of the 
DRC signal output from spreading section 204 is adjust- 
so ed to a transmission power 2 dB lower than the trans- 
mission power of the pilot signal output from the pilot 
power controller 209. 

[0053] The DRC signal that has undergone transmis- 
sion power control is multiplexed with the pilot signal by 
35 the multiplexer 210, frequency-converted to radio fre- 
quency by the transmit RF section 211 , and transmitted 
to the base station as a radio signal from the antenna 
213 via theduplexer212. 

[0054] The radio signal transmitted from the commu- 
40 nication tennlnal is received by the antenna 111 of the 
base station, and Input to the receive RF section 1 1 2 via 
the duplexer 110. The signal Input to the receive RF sec- 
tion 112 Is frequency-converted to baseband, despread 
by the despreading section 113 using the spreading 
45 code used to spread the DRC signal, and output to the 
demodulator 114 and reception power calculation sec- 
tion 115. 

[0055] In the demodulator 114 the output signal from 
the despreading section 113 is demodulated, and the 
50 DRC signal Is extracted and output to the allocation sec- 
tion 101. 

[0056] Here, since a DRC signal Indicating that down- 
link channel quality Is poor is transmitted by a commu- 
nication terminal at lower transmission power than in a 
55 conventional system, the probability of a DRC signal in- 
dicating that downlink channel quality is poor being re- 
ceived erroneously by the base station is increased. Al- 
so, as stated above. If communication resource alloca- 
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tion is performed based on an erroneously received 
DRC signal, downlink throughput wili fall. 
[0057] Thus, in the reception power calculation sec- 
tion 115, the reception power of the despread DRC sig- 
nal is measured, and Is output to the unused DRC de- 
tection section 116. The lowest reception power at which 
an error does not occur in a DRC signal indicating that 
downlink channel quality is poorest (a DRC signal with 
DRC number 1 in FIG.4) has been set beforehand In the 
unused DRC detection section 116asathreshold value. 
Then, in the unused DRC detection section 116, a DRC 
signal of reception power iowerthan this threshold value 
is detected, and the detection result Is output to the al- 
location section 1 01 . A DRC signal detected by the un- 
used DRC detection section 1 1 6 is a DRC signal that Is 
not used by the allocation section 101 In determining 
communication resource allocation. 
[0058] In the allocation section 101, communication 
resource allocation to each communication tennlnal Is 
determined based on the DRC signals remaining after 
DRC signals detected by the unused DRC detection 
section 116 have been excluded from the DRC signals 
extracted by the demodulator 114, 
[0059] Thus, in a base station according to this em- 
bodiment, a DRC signal of reception power Iowerthan 
the lowest reception power at which a DRC signal indi- 
cating that downlink channel quality Is poorest is not re- 
ceived erroneously Is excluded. That Is to say, In a base 
station according to this embodiment, a notification sig- 
nal susceptible to errors is excluded in determining 
downlink communication resource allocation. There- 
fore, according to a base station of this embodiment, 
even though a DRC signal Indicating that downlink 
channel quality is poor is transmitted at lower transmis- 
sion power than In a conventional system, it Is possible 
to prevent communication resource allocation from be- 
ing determined based on an erroneous DRC signal. 
[0060] Thus, accordlngtothlsembodlment.thebetter 
the downlink channel quality Indicated by a DRC signal, 
the higher Is the transmission power at which transmis- 
sion Is performed, and therefore It Is possible to make 
DRC signals indicating that downlink channel quality Is 
good proportionally less susceptible to errors, and to re- 
duce the error occurrence rate of DRC signals for which 
the probability of selection by a base station is high. By 
this means it Is possible to reduce the possibility of com- 
munication resource allocation being determined based 
on an erroneous DRC signal, and so to prevent a fall In 
downlink throughput. 

[0061] A base station according to this embodiment 
may also be configured as shown in FIG.5. FIG.5 is a 
block diagram showing another configuration of a base 
station accordlngto Embodiment 1 of thepresent inven- 
tion. That is to say, a base station may be configured in 
such a way that the reception power calculation section 
115 and unused DRC detection section 116 shown in 
FIG. 2 are replaced by a likelihood calculation section 
301 and unused DRC detection section 302. In the fol- 



lowing description, parts Identical to those in FIG.2 are 
assigned the same reference numerals as In FIG.2 and 
their detailed explanations are omitted. 
[0062] In FIG, 5, the likelihood calculation section 301 

5 calculates a likelihood that Indicates the probable de- 
gree of certainty of a DRC signal, and outputs the cal- 
culation resultto the unused DRC detection section 302. 
The lowest likelihood at which an error does not occur 
In a DRC signal indicating that downlink channel quality 

10 Is poorest has been set beforehand In the unused DRC 
detection section 302 as a threshold value. Then, In the 
unused DRC detection section 302, a DRC signal with 
a likelihood lower than this threshold value is detected, 
and the detection result is output to the allocation sec- 

15 tion 101, 

[0063] In this way the same kind of effect as described 
above Is also obtained when a base station according 
to this embodiment Is configured as shown In FIG.5. 

20 (Embodiment 2) 

[0064] In a communication terminal according to Em- 
bodiment 2 of the present invention, the better the down- 
link channel quality Indicated by a DRC signal, the larger 

25 is the code word minimum distance of the code word to 
which that DRC signal is converted with respect to other 
DRC signal code words before being transmitted. 
[0065] FIG. 6 is a block diagram showing the configu- 
ration of a communication terminal accordlngto Embod- 

30 iment 2 of the present Invention. As shown In this figure, 
a communication terminal according to this embodiment 
Is configured in such a way that the modulator 203, 
spreading section 204, DRC power controller 205, and 
transmission power table 206 shown In FIG. 3 are re- 

35 placed by a code word selector 401 , code word table 
402, modulator 403, and spreading section 404, In the 
following description, parts Identical to those in FIG. 3 
are assigned the same reference numerals as in FIG. 3 
and their detailed explanations are omitted. 

40 [0066] The code word selector 401 refers to the code 
word table 402, converts a DRC signal created by the 
DRC signal creation section 202 to a predetermined 
code word, and outputs the code word to modulator 403. 
Modulator 403 modulates the codeword and outputs it 

45 to spreading section 404, Spreading section 404 
spreads the output signal from modulator 403 and out- 
puts the resulting signal to a multiplexer 210, 
[0067] Next, the operation of a communication termi- 
nal according to this embodiment will be described. 

50 [0068] First, the contents set in the code word table 
402 will be described. FIG.7 is a drawing showing the 
contents of the code word table provided In a commu- 
nication tennlnal according to Embodiment 2 of the 
present Invention, 

55 [0069] The code word table 402 shows the corre- 
spondence between DRC numbers and code words af- 
ter DRC signal conversion, set so that the higher the 
DRC number, the larger Is the code word minimum dls- 
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tance of the code word to which the DRC signal is con- 
verted. Here, numbers 1 to 5 are used as DRC numbers, 
with a higher number representing a proportionally bet- 
ter downiinl< channei quaiity. That is to say, in the set- 
tings in the code word tabie 402, the better the downiinl< 
channei quaiity indicated by a DRC signai, the iarger is 
the code word minimum distance of the code word to 
which the DRC signal Is converted. 
[0070] Here, "code word distance" Is the number of 
bits that differ between code words, and "codeword min- 
imum distance" is the minimum number of bits by which 
a particuiar code word differs with respect to ail other 
code words . To be specific, the code word for a DRC 
signai with DRC numbers is "11 1111 111", and this code 
word "111111111" differs by a minimum of 6 bits when 
compared with any of the code words corresponding to 
DRC signals with DRC numbers 1 to 4. Therefore, the 
code word minimum distance of the code word for a 
DRC signal with DRC numbers Is 6. Similarly, the code 
word minimum distance of the code word for a DRC sig- 
nal with DRC number 4 is 3. 

[0071] Thus, the code word for a DRC signai with 
DRC number 5 is iess iil<eiy to be mistalcen for another 
code word than the code word for a DRC signal with 
D RC number 4. That is to say, the larger code word min- 
imum distance of a code word, the less likely it Is to be 
mistaken for another code word. 
[0072] In the code word selector 401 , a DRC signal 
output from the DRC signal creation section 202 is con- 
verted to a code word set in the code word table 402, 
and output to modulator 403. To give a specific example. 
If the DRC signal output from the DRC signal creation 
section 202 Is a number 5 DRC signal, it Is converted to 
codeword "111111111". 

[0073] Foliowing conversion, the code word is modu- 
lated by moduiator 403 and spread by spreading section 
404. The spread code word is muitipiexed with a pilot 
signal by a muitipiexer 210, frequency-converted to ra- 
dio frequency by a transmit RF section 211 , and trans- 
mitted to the base station as a radio signal from an an- 
tenna 213 via a duplexer 212. 
[0074] Thus, according to this embodiment, the better 
the downlink channel quality Indicated by a DRC signal, 
the iarger is the code word minimum distance of the 
code word to which that DRC signai is converted with 
respect to other DRC signai code words before being 
transmitted, and therefore it is possible to make DRC 
signals indicating that downlink channei quaiity is good 
proportionally iess susceptible to errors, and to reduce 
the error occurrence rate of DRC signals for which the 
probability of selection by a base station is high. By this 
means It Is possible to reduce the possibility of commu- 
nication resource allocation being determined based on 
an erroneous DRC signai, and so to prevent a fail in 
downlink throughput. 

[0075] Also, according to this embodiment, it is pos- 
sible to reduce the error occurrence rate of DRC signals 
for which the probability of selection by a base station 



Is high without increasing DRC signai transmission pow- 
er, thereby making it possible to reduce the possibility 
of communication resource allocation being determined 
based on an erroneous DRC signai without increasing 

5 communication terminal power consumption. 

[0076] iVIoreover, according to this embodiment, it is 
possible to change the degree of insusceptibiiity to er- 
rors of code words corresponding to DRC signals while 
keeping the code length of code words constant, and 

10 therefore It Is not necessary to provide a plurality of de- 
modulation systems In accordance with different code 
lengths in a base station, thus enabling the apparatus 
configuration of a base station to be simplified. 

'5 (Embodiment 3) 

[0077] A base station according to Embodiment 3 of 
the present Invention transmits to a communication ter- 
minal a control signal for table rewriting based on the 

20 rate of occurrence of DRC signals that are excluded 
when communication resource allocation is determined, 
and a communication terminal according to Embodi- 
ment 3 of the present invention rewrites the contents of 
a transmission power tabie or code word tabie based on 

25 a control signai transmitted from the base station. 
[0078] FIG.8 is a biock diagram showing the configu- 
ration of a base station according to Embodiment 3 of 
the present invention. As shown in this figure, a base 
station according to this embodiment Is configured by 

30 further providing the configuration shown In FIG.2 with 
a detection rate calculation section 501 , control signal 
creation section 502, modulator 503, and spreading 
section 504. In the following description, parts Identical 
to those In FIG.2 are assigned the same reference nu- 

35 merais as in FIG.2 and their detailed explanations are 
omitted. 

[0079] in FiG.8, the detection rate calculation section 
501 calcuiates the rate of detection by the unused DRC 
detection section 116 and outputs the result to the con- 

40 trol signal creation section 502. That Is to say, the de- 
tection rate calculation section 501 calculates the rate 
of occun-ence of DRC signals that are excluded when 
communication resource allocation Is determined. 
Based on the detection rate, the controi signai creation 

45 section 502 creates a controi signai for tabie rewriting 
(hereinafter referred to as "tabie rewrite signai"), which 
Is output to moduiator 503. IVloduiator 503 modulates 
the table rewrite signai and outputs it to spreading sec- 
tion 504. Spreading section 504 spreads the output sig- 

50 nal from moduiator 503 and outputs the resulting signal 
to the multiplexer 1 08. 

[0080] FIG.9 is a block diagram showing the configu- 
ration of a communication terminal according to Embod- 
iments of the present invention. As shown in this figure, 
55 a communication terminal according to this embodiment 
Is configured by further providing the configuration 
shown In FIG.3 with a despreading section 601 , demod- 
ulator 602, and table rewriting section 603. In thefoliow- 
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ing description, parts identical to those in FiG.3 are as- 
signed the same reference numerals as in FIG.3 and 
their detailed explanations are omitted. 
[0081] In FIG. 9, despreading section 601 despreads 
a baseband signal using the spreading code used to 
spread the table rewrite signal, and outputs the resulting 
signal to the demodulator 602. The demodulator 602 de- 
modulates the output signal from despreading section 
601 and extracts the table rewrite signal, which Is output 
to the table rewriting section 603. The table rewriting 
section 603 rewrites the contents of the transmission 
power table in accordance with the table rewrite signal. 
[0082] Next, the procedure fortransmission/reception 
of signals between the base station shown in FiG,8 and 
the communication terminal shown in FIG. 9 will be de- 
scribed. 

[0083] First, in the detection rate calculation section 
501 of the base station, the detection rate of the unused 
DRC detection section 116 Is calculated and Is output 
to the control signal creation section 502. The detection 
rate can be calculated, for example, from the number of 
detections in a predetermined time. 
[0084] A p redeterm ined th res ho i d val ue f or the detec- 
tion rate has been set in the control signal creation sec- 
tion 502, and this threshold value is compared with the 
detection rate calculated by the detection rate calcula- 
tion section 501 . If the detection rate calculated by the 
detection rate calculation section 501 Is greater than or 
equal to the threshold value, a table rewrite signal or- 
dering all transmission powervalues set In the transmis- 
sion power table 206 to be Increased Is created, and Is 
output to modulator 503. That Is to say. If the rate of oc- 
currence of DRC signals that are excluded when com- 
munication resource allocation is determined Is greater 
than or equal to the predetermined threshold value, the 
control signal creation section 502 creates a table re- 
write signal that orders all DRC signal transmission pow- 
er values to be increased simultaneously from their cur- 
rent values. 

[0085] The table rewrite signal is modulated by mod- 
ulator503, spread by spreading section 504, and output 
to the multiplexer 108. The spread table rewrite signal 
is multiplexed with transmit data and the pilot signal in 
the multiplexer 108, frequency-converted to radio fre- 
quency by the transmit RF section 1 09, and transmitted 
to communication terminals as a radio signal from the 
antenna 111 via the duplexer 110. 
[0086] The radio signal transmitted from the base sta- 
tion is received by the antenna 213 of the communica- 
tion terminal, passes through the duplexer 212, and Is 
frequency-converted to baseband by the receive RF 
section 214. The baseband signal Is despread by de- 
spreading section 601 and demodulated by the demod- 
ulator 602, and the table rewrite signal is extracted. The 
extracted table rewrite signal is output to the table re- 
writing section 603. 

[0087] The contents of the transmission power table 
206 are then rewritten by the table rewriting section 603 



In accordance with the table rewrite signal. That Is to 
say, the table rewriting section 603 increases all the 
transmission powervalues set In the transmission pow- 
er table 206. 

5 [0088] In the above description, the configuration is 
such that the table rewriting section 603 rewrites the 
contents of the transmission power table 206, but this 
embodiment may also be applied to a communication 
terminal according to Embodiment 2, and a conflgura- 

10 tlon may be used whereby the table rewriting section 
603 rewrites the contents of the code word table 402 
shown in FIG. 6. 

[0089] In this case, if the detection rate calculated by 
the detection rate calculation section 501 is greaterthan 

15 or equal to the threshold value, the control signal crea- 
tion section 502 of a base station according to this em- 
bodiment creates a table rewrite signal ordering all code 
word minimum distances set In the code word table 402 
to be Increased. That Is to say, If the rate of occurrence 

20 of DRC signals that are excluded when communication 
resource allocation is determined is greater than or 
equal to the predetermined threshold value, the control 
signal creation section 502 creates a table rewrite signal 
that orders all code word minimum distances of code 

25 words corresponding to DRC signals to be increased si- 
multaneously from their current values. Then the table 
rewriting section 603 rewrites the contents of the code 
word table 402 in accordance with the table rewrite sig- 
nal. That is to say, the table rewriting section 603 re- 

30 writes the code words set In the code word table 402 
with code words all of whose code word minimum dis- 
tances are larger than at present. 
[0090] Thus, according to this embodiment, the con- 
tents of the transmission power table or code word table 

35 are rewritten based on the rate of occurrence of DRC 
signals that are excluded when communication re- 
source allocation is determined. In other words, in this 
embodiment, transmission power table or code word ta- 
ble contents are rewritten adaptively in accordance with 

40 variations In the communication environment. That is to 
say, according to this embodiment, when the communi- 
cation environment deteriorates and the rate of occur- 
rence of DRC signals that are excluded when commu- 
nication resource allocation is determined reaches or 

45 exceeds a predetermined threshold value, the transmis- 
sion power of each DRC signal is increased, or the code 
word minimum distance of the codeword corresponding 
to each DRC signal is increased, thereby enabling the 
DRC signal error occurrence rate to be held down even 

50 when the communication environment deteriorates. 
[0091] In this embodiment, the predetermined detec- 
tion rate threshold value Is decided upon considering 
appropriately the environment In which the communica- 
tion system Is used. 

55 [0092] Moreover, with this embodiment, it is also pos- 
sible to further set a second predetermined threshold 
value In the control signal creation section 502 to create 
a table rewrite signal ordering all transmission power 
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values set in the transmission power table 206 to be de- 
creased when the detection rate calculated by the de- 
tection rate calculation section 501 falls below this sec- 
ond threshold value. By this means, it is possible to re- 
duce DRC signal transmission power when DRC signal 
reception quality becomes excessive, thereby enabling 
communication terminal power consumption to be de- 
creased. 

[0093] Furthermore, in this embodiment, table rewrit- 
ing is performed based on the rate of detection by the 

unused DRC detection section 116, but it is also possi- 
ble to rewrite a table based on the distribution of DRC 
signals used in determining communication resource al- 
location from among DRC signals transmitted from mo- 
bile stations, so that that distribution is optimized. In this 
case, the base station shown in FIG. 8 is configured with 
the detection rate calculation section replaced by a used 
DRC distribution determination section, which deter- 
mines the distribution of DRC signals used in commu- 
nication resource allocation determination based on 
DRC signals output from the demodulator 114 and de- 
tection results output from the unused DRC detection 
section 116, and outputs a signal indicating that distri- 
bution to the control signal creation section 502. The 
control signal creation section 502 then creates a table 
rewrite signal based on the signal indicating the distri- 
bution output from the used DRC distribution determi- 
nation section. 

(Embodiment 4) 

[0094] A communication terminal according to Em- 
bodiment 4 of the present invention transmits at higher 
transmission power in proportion to CIR infonnation that 
indicates that downlinl< channel quality is good. A base 
station according to Embodiment 4 of the present inven- 
tion excludes CIR information for which the reception 
power is lower than a predetermined threshold value in 
performing communication resource allocation. 
[0095] In above-described Embodiment 1 , a commu- 
nication terminal determines the communication mode 
based on the CIR and transmits a DRC signal corre- 
sponding to that determined communication mode to 
the base station at predetermined transmission power, 
and the base station determines communication re- 
source allocation to each communication terminal 
based on the DRC signals. DRC signal can be repre- 
sented with far fewer bits than other information indicat- 
ing downlinl< channel quality (such as a downlink CIR, 
for example), and therefore use of a DRC signal has the 
advantage of enabling the downlink channel utilization 
efficiency to be increased. On the other hand, since a 
communication terminal must be provided with a table 
for communication mode determination, a table for DRC 
signal creation, and so forth to determine the communi- 
cation mode and create a DRC signal, there are the dis- 
advantages of increased communication terminal pow- 
er consumption and apparatus size. 



[0096] Thus, in this embodiment, a communication 
terminal transmits CIR information to the base station at 
predetermined transmission power and the base sta- 
tion determines the communication mode based on the 

5 CIR information and then determines communication 
resource allocation to each communication terminal. As 
a result, although there is the disadvantage of a slight 
decrease in the uplink channel utilization efficiency, the 
fact that communication terminals do not have to deter- 

*o mine the communication mode and create a DRC sig- 
nal, and do not need to be provided with a communica- 
tion mode determination table, DRC signal creation ta- 
ble, and so forth, offers the major advantage of enabling 
communication temiinal power consumption and appa- 

15 ratus size to be reduced. Also, in this embodiment, it is 
possible for CIR information for a plurality of terminals 
to be compared in the base station, and the correct com- 
munication mode to be detennined with certainty, mak- 
ing this embodiment particularly useful in cases such as 

20 those where it is not possible for the communication 
mode to be determined simply from the CIR in each 
communication terminal. 

[0097] A base station according to this embodiment 
and a communication terminal according to this embod- 

25 iment will be described below. FIG. 1 0 is a block diagram 
showing a configuration of a base station according to 
Embodiment 4 of the present invention. In the following 
description, parts identical to those in FIG.2 are as- 
signed the same reference numerals as In FIG.2 and 

30 their detailed explanations are omitted. 

[0098] In FIG.10, ademodulator701 demodulates the 
output signal from a despreading section 113, and ex- 
tracts a signal that contains CIR infonnation (hereinafter 
referred to as "CIR signal"), which is output to an allo- 

35 cation section 704. 

[0099] A reception power calculation section 702 
measures the reception power of the despread CIR sig- 
nal, which is output to an unused CIR detection section 
703. In the unused CIR detection section 703 is set a 

40 predetermined threshold value in the same way as in 
Embodiment 1 , and a CIR signal of reception power low- 
er than this threshold value is detected, and the result 
of the detection Is output to the allocation section 704, 
[0100] A despreading section 113, demodulator 701 , 

45 reception power calculation section 702, and unused 
CIR detection section 703 are provided for each com- 
munication terminal. From each demodulator 701 a CIR 
signal for the corresponding communication terminal is 
output, and from each unused CIR detection section 703 

50 a detection resultforthe corresponding communication 
terminal is output. 

[0101] The allocation section 704 determines com- 
munication resource allocation to each communication 
terminal based on CIR information indicated by CIR sig- 
55 pais excluding CIR signals detected by the unused CIR 
detection sections 703 from among the CIR signals ex- 
tracted by the demodulators 701 . Then, based on the 
determined communication resource allocation, the al- 
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location section 704 notifies a buffer 102 for output of 
downiinl< transmit data, and outputs the CI R information 
to a communication mode determination section 705. 
[0102] Based on tine CiR information output from the 
ailocation section 704, the communication mode deter- 
mination section 705 determines the communication 
mode, which indicates a combination of modulation 
method and coding method, and outputs a signal indi- 
cating this communication mode to a modulator 706. In 
addition, based on the determined communication 
mode, the communication mode determination section 
705 indicates the downlink transmit data coding method 
to an adaptive coding section 103, and indicates the 
downlink transmit data modulation method to an adap- 
tive modulator 1 04. Modulator 706 moduiates the signai 
indicating the communication mode and outputs it to a 
spreading section 707. Spreading section 707 spreads 
the output signal from modulator 706 and outputs the 
resulting signal to a multiplexer 1 08. 
[0103] FIG. 11 is a block diagram showing the config- 
uration of a communication terminai according to Em- 
bodiment 4 of the present invention. In the following de- 
scription, parts identical to those in FIG. 3 are assigned 
the same reference numerals as in FIG. 3 and their de- 
tailed explanations are omitted. 
[0104] In FIG. 11 , a CIR information creation section 
801 creates a CIR signal indicating a CIR measured by 
a CiR measurement section 219, and outputs it to a 
modulator 802 and CiR information power controller 
804. IVIoduiator 802 modulates the CiR signal and out- 
puts it to a spreading section 803. Spreading section 
803 spreads the output signai from modulator 802 and 
outputs the spread signal to the CiR information power 
controller 804. The CI R information power controller 804 
refers to a transmission power table 805 that shows the 
correspondence between CIR level and transmission 
power, and controls the CIR signal transmission power 
based on the transmission power of a pilot signal output 
from a pilot power controller 209, and outputs the CIR 
signal that has undergone transmission power control 
to a multiplexer 210. 

[0105] A despreading section 807 despreads the 
baseband signal using the spreading code used to 

spread the signal indicating the communication mode, 
and outputs the despread signal to a communication 
mode detection section 808. The communication mode 
detection section 808 demodulates the output signal 
from despreading section 807 and detects the commu- 
nication mode. Then, based on the detected communi- 
cation mode, the communication mode detection sec- 
tion 808 indicates the downlink receive data demodula- 
tion method to an adaptive demodulator 216 and indi- 
cates the downlink receive data decoding method to an 
adaptive decoding section 217. 
[0106] Next, the procedure fortransmission/reception 
of signals between the base station shown in FIG.1 0 and 
the communication terminal shown in FIG. 11 will be de- 
scribed. 



[0107] First, in the communication terminal shown in 
FIG. 11 , the CIR of the pilotsignal output from despread- 
ing section 218 is measured by the CIR measurement 
section 219, and a CIR signal is created by the CIR in- 

5 formation creation section 801 . 

[0108] The CIR signal is modulated by modulator 802, 
spread by spreading section 803, and output to the CIR 
information power controller 804. in the transmission 
powertabie 805, the correspondence between CiR level 

10 and Ci R signal transmission power is shown in the same 
way as in Embodiment 1, set so that the CIR signal 
transmission power increases in proportion to the level 
of the CIR. That is to say, in the settings in transmission 
power table 805, as in Embodiment 1, the better the 

15 downlink channel quality indicated by a CIR signal, the 
higher is the transmission power Also, as in Embodi- 
ment 1 , the CIR signal transmission power values set in 
the transmission power table 805 are expressed as a 
ratio to the pilot signal transmission power. 

20 [0109] in the CiR infomiation power controller 804, 
theCIRsignaltransmission power is obtained byhaving 
the transmission power of the pilot signal output from 
the pilot power controller 209 adjusted in accordance 
with the ratios set in the transmission powertabie 805. 

25 Then, in the CIR information power controller 804, the 
transmission power of the CIR signal output from 
spreading section 803 is adjusted to this obtained trans- 
mission power, and a CiR signai that has been subject- 
ed to transmission power control is output to the muiti- 

30 plexer210. 

[0110] The CIR signai that has undergone transmis- 
sion power control is multiplexed with the pilot signai by 
the multiplexer 210, frequency-converted to radio fre- 
quency by a transmit RF section 211 , and transmitted 

35 to the base station as a radio signal from an antenna 
213 viaaduplexer212. 

[0111] Inthebasestationshownin FIG.1 0, the output 
signal from the despreading section 113 is demodulated 
by demodulator 701, and the demodulated CIR signal 

40 is extracted and output to the allocation section 704. In 
the reception power calculation section 702, the recep- 
tion power of the despread CIR signal is measured, and 
is output to the unused CiR detection section 703, The 
lowest reception power at which an error does not occur 

45 in a CIR signal indicating that downlink channel quality 
is poorest has been set beforehand in the unused CIR 
detection section 703 as a threshold value, as in Em- 
bodiment 1 . Then, in the unused CIR detection section 
703, a CIR signal of reception power lower than this 

50 threshold value is detected, and the detection result is 
output to the allocation section 704. A CI R signal detect- 
ed by the unused CiR detection section 703 is a CiR 
signal that is not used by the allocation section 704 in 
detennining communication resource allocation. 

55 [0112] In the allocation section 704, communication 
resource allocation to each communication terminal is 
detennlned based on the CiR shown by CIR signals re- 
maining after CIR signals detected by the unused CiR 
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detection section 703 have been excluded from the CIR 
signais extracted by the demodulator 701 , and CIR in- 
formation is output to the communication mode deter- 
mination section 705. 

[0113] in the communication mode determination 
section 705, the communication mode is determined 
based on CIR information outputfrom the allocation sec- 
tion 704, and a signal Indicating this communication 
mode Is output to modulator 706. The signal indicating 
the communication mode Is modulated by modulator 
706, spread by spreading section 707, multiplexed with 
transmit data and the piiot signai in the multiplexer 1 08, 
frequency-converted to radio frequency by the transmit 
RF section 109, and transmitted to the communication 
terminal as a radio signai from an antenna 111 via a du- 
piexer 110. 

[0114] in the communication tennlnal shown In FIG. 
1 1 , a baseband signal Is despread by despreading sec- 
tion 807, and the despread signai Is output to the com- 
munication mode detection section 808. in the commu- 
nication mode detection section 808, the output signal 
from despreading section 807 is demoduiated and the 
communication mode is detected, and based on the de- 
tected communication mode, the downiink receive data 
demodulation method is indicated to the adaptive de- 
modulator 21 6 and the downiinl< receive data decoding 
method is indicated to the adaptive decoding section 
217. 

[0115] Thus, according to this embodiment, as in Em- 
bodiment 1 , the better the downllnl< channel quality In- 
dicated by a CIR signal, the higher Is the transmission 
power at which transmission Is performed, and therefore 
It is possible to reduce the error occurrence rate of CIR 
information for which the probability of use by a base 
station is high. By this means it is possible to reduce the 
possibiiity of communication resource allocation being 
determined based on erroneous CIR information, and 
so to prevent a faii in downiink throughput. 
[0116] Also, according to this embodiment, as in Em- 
bodiment 1 , a CRI signal of reception power lowerthan 
the lowest reception power at which a CIR signal indi- 
cating that downlink channel quality Is poorest is not re- 
ceived erroneously is excluded, and therefore, even 
though a CIR signai indicating that downiink channel 
quality is poor is transmitted at iower transmission pow- 
erthan in aconventionai system, it ispossibieto prevent 
communication resource aiiocation from being deter- 
mined based on erroneous CiR information. 
[0117] A base station according to this embodiment 
may also be configured as shown in FIG. 12. FIG. 12 Is 
a block diagram showing another configuration of a 
base station according to Embodiment 4 of the present 
invention. That is to say, a base station may be config- 
ured in such a way that the reception power calculation 
section 702 and unused CiR detection section 703 
shown in FiG.10 are replaced by a iikeiihood calculation 
section 901 and unused CiR detection section 902. in 
the following description, parts identical to those In FIG. 
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1 0 are assigned the same reference numerals as in FIG. 
1 0 and their detailed explanations are omitted. 
[0118] In FIG. 12, the likelihood caicuiation section 
901 calculates a likelihood that indicates the probable 

5 degree of certainty of a CRI signai, and outputs the cal- 
culation result to the unused CiR detection section 902. 
The lowest likelihood at which an error does not occur 
In a CIR signai Indicating that downlink channel quality 
Is poorest has been set beforehand In the unused CIR 

10 detection section 902 as a threshold value. Then, in the 
unused CIR detection section 902, a CIR signal with a 
likelihood lower than this threshold value is detected, 
and the detection result Is output to the aiiocation sec- 
tion 704. 

'5 [0119] In this way the same effect as described above 
is also obtained when a base station according to this 
embodiment Is configured as shown in FIG. 12. 

(Embodiment 5) 

20 

[0120] In a communication tenninal according to Em- 
bodiment 5 of the present invention , the better the down- 
link channel quality indicated by a CIR signal, the larger 
is the code word minimum distance of the code word to 

25 which that CiR signai is converted with respect to other 
CiR signal code words before being transmitted, 
[0121] FIG. 13 Is a block diagram showing the config- 
uration of a communication terminal according to Em- 
bodiment 5 of the present invention. As shown in this 

30 figure, a communication tenninal according to this em- 
bodiment Is configured in such away that the modulator 
802, spreading section 803, CIR information power con- 
troller 804, and transmission power table 805 shown In 
FIG. 11 are replaced by a code word selector 1001 , code 

35 word table 1002, modulator 1003, and spreading sec- 
tion 1004. in the following description, parts identical to 
those in FIG. 11 are assigned the same reference nu- 
merals as in FIG. 11 and their detailed explanations are 
omitted. 

40 [0122] The code word selector 1001 refers to the code 
word table 1002, converts a CIR signal created by the 
CIR Infonnation creation section 801 to a predetermined 
codeword, and outputs It to modulator 1003. Modulator 
1 003 modulates the code word and outputs Itto spread- 

45 ing section 1004, Spreading section 1004 spreads the 
output signai from modulator 1003 and outputs the re- 
sulting signal to a multiplexer 21 0. 
[0123] Next, the operation of a communication termi- 
nal according to this embodiment will be described. 

50 [0124] In the same way as in above-described Em- 
bodiment 2, the code word table 1 002 shows the corre- 
spondence between CIR level and codewords afterCIR 
signal, conversion, set so that the higher the CIR level, 
the larger Is the code word minimum distance of the 

55 code word to which the CIR signal is converted. That is 
to say. In the settings in the code word table 1002, the 
better the downlink channel quality Indicated by a CIR 
signal, the larger is the code word minimum distance of 
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the code word to which the CIR signal is converted. 
[0125] In the code word selector 1001 , a CIR signal 
output from the CIR information creation section 801 is 
converted to a code word set in the code word table 
1002, and output to modulator 1003. Following conver- 
sion, the code word is modulated by modulator 1 003 and 
spread by spreading section 1004. The spread code 
word is multiplexed with a pilot signal by a multiplexer 
210, frequency-converted to radio frequency by a trans- 
mit RF section 211 , and transmitted to the base station 
as a radio signal from an antenna 213 via a duplexer 
212. 

[0126] Thus, according to this embodiment, as in Em- 
bodiment 2, the better the downlink channel quality in- 
dicated by a CIR signal, the larger is the code word min- 
imum distance of the code word to which that CI R signal 
is converted with respect to other CIR signal code words 
before being transmitted, and therefore it is possible to 
reduce the error occurrence rate of CIR information for 
which the probability of use by a base station is high. By 
this means, it is possible to reducethepossibility of com- 
munication resource allocation being determined based 
on erroneous CIR infonnation, and so to prevent a fall 
in downlinl< throughput. 

[0127] Also, according to this embodiment, as in Em- 
bodiment 2, it is possible to reduce the error occurrence 
rate of CIR information for which the probability of use 
by a base station is high without increasing CIR signal 
transmission power, thereby making it possible to re- 
duce the possibility of communication resource alloca- 
tion being determined based on erroneous CIR informa- 
tion without increasing communication terminal power 
consumption. 

[0128] Moreover, according to this embodiment, as in 
Embodiment 2, it is possible to change the degree of 
insusceptibi lity to errors of code words corresponding to 
C i R signals while keeping the code length of code words 
constant, and therefore it is not necessary to provide a 
plurality of demodulation systems in accordance with 
different code lengths in a base station, thus enabling 
the apparatus configuration of a base station to be sim- 
plified. 

(Embodiment 6) 

[0129] A communication terminal according to Em- 
bodiments 6 to 8 of the present invention transmits with 
less susceptibility to errors in the propagation path in 
proportion to information for which the amount of 
change is large within CIR infonnation. In other words, 
a communication temninal according to Embodiments 6 
to 8 of the present invention transmits with less suscep- 
tibility to errors in the propagation path in proportion to 
information that indicates a broad value within CIR in- 
formation. 

[0130] The meaning of "information for which the 
amount of change is large" and "information that indi- 
cates a broad value" here can be illustrated by a specific 



example. If a CIR value is indicated by a value with a 
decimal fraction (such as 8.7 dB), then the above-men- 
tioned information refers to the integer part (here, "8"). 
in this case, since the amount of change per unit of the 

5 integer part is 1 dB, while the amount of change per unit 
of the fractional part is 0.1 dB, the integer part is "infor- 
mation for which the amount of change is large". There- 
fore, if an integer part is received eToneously by a base 
station, the degree of error is large compared with the 

10 case where afractional part is received erroneously, and 
the probability of an erroneous communication mode 
being determined is higher-that is to say the probability 
of downlink throughput falling is higher 
[0131] Also, CIR information is normally converted to 

'5 a code word with a limited number of bits before being 
transmitted to a base station, and there are also limits 
on the transmission power and spreading code spread- 
ing factor that can be used in transmitting CIR informa- 
tion. There are thus limits to making CIR infonnation 

20 overall insusceptible to errors, and it is difficult to do so. 
[0132] Thus, in Embodiments 6 to 8 of the present in- 
vention, within the above-described limitations on trans- 
mission of CIR information, transmission is performed 
with insusceptibility to errors in the propagation path 

25 made proportional to "information for which the amount 
of change is large" within the above limitations so that, 
at least "information for which the amount of change is 
large" (that is, "information that indicates a broad value") 
of CIR information is received correctly 

30 [0133] A communication terminal according to Em- 
bodiment 6 of the present Invention Is described below. 
A communication temninal according to Embodiment 6 
of the present invention perfomns conversion to, and 
transmits, a code word with a code length proportional 

35 to the value of the upper digit In a CIR value . 

[0134] FIG. 14 is a block diagram showing the config- 
uration of a communication terminal according to Em- 
bodiment 6 of the present invention, in the following de- 
scription, parts identical to those in FiG.11 are assigned 

40 the same reference numerals as in FIG.1 1 and their de- 
tailed explanations are omitted. 
[0135] In FIG. 14, a CIR signal creation section 1101 
converts a CIR value measured by a CIR measurement 
section 219 to a code word and creates a CIR signal, 

45 and outputs the created CIR signal to a multiplexer 21 0. 
At this time, the CIR signal creation section 1 1 01 creates 
a CIR signal by performing conversion to a code word 
with a code length proportional to the value of the upper 
digit in the CIR value. 

50 [0136] Next, the configuration of the CIR signal crea- 
tion section 1101 will be described. FIG. 15 is a block 
diagram showing theconfiguratlon of theCIR signal cre- 
ation section of a communication tenninal according to 
Embodiment 6 of the present invention. 

55 [0137] In FIG.1 5, an upper digit information genera- 
tion section 1201 outputs the value of the upper digit in 
the CIR value output from the CIR measurement section 
219 to a 6-bit coding section 1203. A lower digit infor- 
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mation generation section 1202 outputs the value of the 
lower digit in the CIR value output from the CIR meas- 
urement section 219 to a 4-bit coding section 1204. To 
give a specific example, if the CIR value output from the 
CIR measurement section 21 9 is 8.7 dB, the upper digit 
information generation section 1201 outputs the value 
of the integer part, "8", to the 6-bit coding section 1203, 
and the lower digit information generation section 1 202 
outputs the value of the fractional part, "7", to the 4-bit 
coding section 1204. 

[0138] The 6-bit coding section 1203 converts the val- 
ue output from the upper digit information generation 
section 1201 (here, "8") to a 6-blt code word, and out- 
puts the 6-bit code word to a time multiplexer 1205. The 
4-bit coding section 1 204 converts the value output from 
the lower digit information generation section 1202 
(here, "7") to a 4-bit code word, and outputs the 4-bit 
code word to the time multiplexer 1205. It is herein as- 
sumed that the number of bits that can be used to indi- 
cate a CIR value is ten. 

[0139] The time multiplexer 1205, by storing the 6-bit 
code word in the first half of a slot and storing the 4-bit 
codeword in the following latter half of the slot, performs 
time multiplexing of the code word for the integer part of 
the CIR value (that is, the code word corresponding to 
the value of the upper digit) and the code word for the 
fractional part of the CIR value (that is, the code word 
corresponding to the value of the lower digit). The time 
multiplexer 1205 then outputs the time-multiplexed 
1 0-bit code word to a modulator 1 206 as a CIR signal. 
It Is herein assumed that one slot Is composed of 1 0 bits, 
with the integer part of a CIR value represented by the 
preceding 6 bits and the fractional part of a CIR value 
represented by the succeeding 4 bits. 
[0140] The modulator 1206 modulates the CIR signal 
and outputs it to the spreading section 1207. The 
spreading section 1207 spreads the output signal from 
the modulator 1206 and outputs the resulting signal to 
the multiplexer 210. 

[0141] Next, the operation of a communication termi- 
nal with the above configuration will be described. 
[0142] In the 6-bit coding section 1203, the value of 
the upper digit in the CIR value (here, "8") is converted 

to a 6-bit code word, and the value of the lower digit in 
the CIR value (here, "7") is converted to a 4-bit code 

[01 43] As the number of different code words that can 
be represented by 6 bits is 2^, and the number of differ- 
ent code words that can be represented by 4 bits is 2^^, 
the code word minimum distance between code words 
can be made larger for code words represented by 6 
bits. Therefore, acode word represented by 6 bits Is less 
susceptible to being mistaken for another code word 
than a code word represented by 4 bits . That is to say, 
in this embodiment, the value of the upper digit of a CIR 
value is less susceptible to errors. 
[0144] Thus, with a communication tenninal accord- 
ing to this embodiment, within the limitation of 10 bits 
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available to indicate a CIR value, by perfonning conver- 
sion to a code word of a code length proportional to the 
value of the upper digit in a CIR value, it is possible to 
perfonn transmission with insusceptibility to errors 

5 made proportional to the value of the upper digit for 
which the amount of change is large. By this means, 
even if an en-or should occur in a CIR signal in the prop- 
agation path, the probability of being able to perform re- 
ception correctly at the base station is proportionally 

10 higher according to the value of the upper digit in a CIR 
value, and the degree of error in CI Rvalues can be kept 
low. Thus, it is possible to reduce the possibility of an 
erroneous communication mode being determined In 
the base station. 

15 [0145] In this embodiment, a case has been de- 
scribed where the upper digit value is converted to a 
6-bit code word and the lower digit value is converted to 
a 4-bit code word. However, as long as the number of 
bits of the code word corresponding to the upper digit 
value is greater than the number of bits of the code word 
corresponding to the lower digit value, there are no par- 
ticular limitations on these numbers of bits. 

(Embodiment 7) 

[0146] A communication tenninal according to Em- 
bodiment 7 of the present invention transmits with trans- 
mission power increased in proportion to the value of 
the upper digit in a CIR value. 
[0147] A communication tennlnai according to this 
embodiment differs from a communication tenninal ac- 
cording to Embodiment 6 only in the internal configura- 
tion of the CIR signal creation section 1101, and there- 
fore only the CIR signal creation section 1101 will be 
descnbed in the following description, 
[0148] FIG, 16 is a block diagram showing the config- 
uration of the CIR signal creation section of a commu- 
nication terminal according to Embodiment 7 of the 
present invention. In the following description, parts 
identical to those in FIG. 15 are assigned the same ref- 
erence numerals as in FIG. 15 and their detailed expla- 
nations are omitted. 

[0149] The CIR signal creation section 1101 shown in 
FIG.1 6 converts a CIR value measured by a CIR meas- 
urement section 219 to a code word, and then creates 
a CIR signal, increasing transmission power in propor- 
tion to the value of the upper digit, 
[0150] In FIG,16,a5-bitcodingsection1301 converts 
the value output from an upper digit information gener- 
ation section 1201 to a 5-bit code word and outputs the 
5-bit code word to a modulator 1 303, and a 5-bit coding 
section 1 302 converts the value output from a lower digit 
infonnation generation section 1202 to a 5-bit code word 
and outputs the 5-bit code word to a modulator 1304. 
Thus, in this embodiment, both the upper digit value and 
the lower digit value are converted to 5-bit code words, 
and therefore there is no difference between them in in- 
susceptibility to errors from a code word standpoint. 
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[0151] Modulator 1303 modulates the code word out- 
put from 5-bit coding section 1301 , and outputs it to an 
upper digit spreading section 1305. Modulator 1304 
modulates the code word output from 5-bit coding sec- 
tion 1302, and outputs it to a lower digit spreading sec- 
tion 1306. 

[0152] The upper digit spreading section 1305 
spreads the output signal from modulator 1 303, and out- 
puts the spread signal to an upper digit power controller 
1307. The lower digit spreading section 1306 spreads 
the output signal from modulator 1304, and outputs the 
spread signal to a lower digit power controller 1308. At 
this time, the upper digit spreading section 1305 and 
lower digit spreading section 1 306 perform their respec- 
tive spreading processing using different spreading 
codes of the same spreading factor That is to say, the 
upper digit value of the CIR value and the lower digit 
valueof the CIRvalueare spread using different spread- 
ing codes that have the same spreading factor. 
[01 53] Based on the transmission power of a pilot sig- 
nal output from a pilot power controller 209, the upper 
digit power controller 1307 controls the transmission 
power of the signal indicating the upper digit value of the 
CIR value, and outputs the signal that has undergone 
transmission power control to a code multiplexer 1309. 
Similarly, based on the transmission power of the pilot 
signal output from the pilot power controller 209, the low- 
er digit power controller 1 308 controls the transmission 
power of the signal Indicating the lower digit value of the 
CIR value, and outputs the signal that has undergone 
transmission power control to the code multiplexer 
1 309 . The actual transmission power control method will 
be described later herein. 

[0154] The code multiplexer 1309 multiplexes the sig- 
nal indicating the upper digit value of the CI R value and 
the signal indicating the lower digit value of the CIR val- 
ue In the same time slot. That is to say, the code multi- 
plexer 1 309 performs code multiplexing of the signal in- 
dicating the upper digit value and the signal Indicating 
the lower digit value. 

[0155] Next, the operation of a communication termi- 
nal with the above configuration will be described. 
[0156] Inthe upper digit power controller 1307, a sig- 
nal indicating the upper digit value of a CIR value is ad- 
justed to a transmission power whose only predeter- 
mined value Is higherthan the pilot signal transmission 
power In the lower digit power controller 1 308, a signal 
indicating the lower digit value of the CIR value is ad- 
justed to a transmission power whose only predeter- 
mined value is lower than the pilot signal transmission 
power That is to say, the transmission power is in- 
creased in proportion to the value of the upper digit In 
the CIR value. 

[0157] Thus, a communication terminal according to 
this embodiment can transmit with insusceptibility to er- 
rors made proportional to the upper digit value for which 
the amount of change is large by transmitting with trans- 
mission power increased in proportion to the upper digit 



value of a CIR value. By this means, even if an error 
should occur in a CIR signal in the propagation path, the 
probability of being able to perform reception correctly 
at the base station is proportionally higher according to 

5 the value of the upper digit in a CIR value, and the de- 
gree of error In CIR values can be kept low. Thus, it Is 
possible to reduce the possibility of an erroneous com- 
munication mode being determined in the base station. 
[0158] Also, in this embodiment, by increasing trans- 

10 mission power of the upper digit value compared with 
conventional CIR signal transmission power (here, the 
pilot signal transmission power), and decreasing trans- 
mission power of the lower digit value by the amount by 
which it is increased for the upper digit value, giving a 

15 total transmission power increase/decrease value of ±0 
dB, the overall CIR signal transmission power is kept 
the same as conventional CIR signal transmission pow- 
er. Thus, according to this embodiment, it is possible to 
per fomn transmission with insusceptibility to errors 

20 made proportional to the upper digit value while keeping 
CIR signal transmission power the same as in a conven- 
tional system. That is to say, it is possible to perform 
transmission with insusceptibility to errors made propor- 
tional to the upper digit value without reducing uplink 

25 capacity compared with a conventional system. 

(Embodiment 8) 

[0159] A communication tenninal according to Em- 
30 bodiment 8 of the present invention transmits with 
spreading performed using a spreading code with a 
higher spreading factor in proportion to the value of the 
upper digit in a CIR value. 

[0160] A communication terminal according to this 

35 embodiment differs from a communication terminal ac- 
cording to Embodiment 6 or 7 only in the internal con- 
figuration of the CIR signal creation section 1101 , and 
therefore only the CIR signal creation section 1101 will 
be described in the following description. 

40 [0161] FIG.1 7 is a block diagram showing the config- 
uration of the CIR signal creation section of a commu- 
nication temiinal according to Embodiment 8 of the 
present invention. In the following description, parts 
identical to those In FIG. 15 or FIG, 16 are assigned the 

45 same reference numerals as in FIG.1 5 or FIG.1 6 and 
their detailed explanations are omitted. 
[0162] The CIR signal creation section 1101 shown in 
FIG.1 7 converts a CIR value measured by a CIR meas- 
urement section 21 9 to a code word, and then creates 

50 a CIR signal, with spreading performed using a spread- 
ing code with a higher spreading factor in proportion to 
the value of the upper digit. 

[0163] In FIG.1 7, an upper digit spreading section 
1401 spreads the output signal from modulator 1303 
55 and outputs the resulting signal to a time multiplexer 
1205, and a lower digit spreading section 1402 spreads 
the output signal from modulator 1304 and outputs the 
spread signal to the time multiplexer 1 205. At this time, 
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the upper digit spreading section 1401 performs spread- 
ing processing with a spreading code of the same l<ind 
as used by the lower digit spreading section 1402 and 
with a h igher spreading factor than that of the lower digit 
spreading section 1402. That Is to say, the upper digit 
value of the CIR value Is spread with a higher spreading 
factor than the lower digit value. As a result, insuscep- 
tlbiiity to errors in the propagation path Is proportlonai 
to the upper digit value. 

[0164] Thus, a communication temlnai according to 
this embodiment can transmit with insusceptibility to er- 
rors made proportlonai to the upper digit value for which 
the amount of change Is large by transmitting with 
spreading performed using a spreading code with a 
higher spreading factor In proportion to the value of the 
upper digit In a CiR value. By this means, even If an 
error should occur in a CiR signal In the propagation 
path, the probability of being able to perform reception 
correctly at the base station Is proportionally higher ac- 
cording to the value of the upper digit In a CIR value, 
and the degree of error in CIR values can be kept low. 
Thus, it Is possible to reduce the possibility of an erro- 
neous communication mode being determined in the 
base station. 

[0165] Also, in this embodiment, the spreading factor 
for the upper digit value is increased compared with a 
conventional CIR signal spreading factor, and the 
spreading factor for the lower digit value Is decreased 
by the amount by which it is Increased for the upper digit 
value. By this means, the amount of data sent in one 
slot is kept the same as for a conventional CIR signal. 
Thus, according to this embodiment. It is possible to per- 
form transmission with Insusceptibility to errors made 
proportional to the upper digit value without reducing the 
amount of data sent in one slot. 
[0166] It is also possible to Implement the present In- 
vention by combining a communication terminal accord- 
ing to above-described Embodiment 1 and a communi- 
cation terminal according to above-described Embodi- 
ment 2. Moreover, it is also possible to Implement the 
present invention by combining a communication termi- 
nal according to above-described Embodiment 4 and a 
communication terminal according to above-described 
Embodiments. Furthermore, it is also possible to imple- 
ment the present Invention by combining the respective 
communication terminals according to above-described 
Embodiments 6 to 8. in addition. It Is also possible for 
the transmission power table provided in a communica- 
tion terminal according to above-described Embodi- 
ment 4 and the code word table provided in a commu- 
nication terminal according to above-described Embod- 
iment 5 to be rewritten as appropriate based on a control 
signal from the base station, in the same way as in 
above-described Embodiments. 
[0167] Also, in above-described Embodiments 1 to 8, 
a case has been described where a pilot signal is time- 
multiplexed, but above-described Embodiments 1 to 8 
are not limited to this, and can also be applied to a case 



where a pilot signal Is code-multiplexed. 
[0168] Moreover, in above-described Embodiments 1 
to 8, a CIR has been used as a value that Indicates pilot 
signal reception quality, but this Is not a limitation, and 
5 any value may be used as long as It is a value that Indi- 
cates reception quality. 

[0169] Furthermore, In above-described Embodi- 
ments 1 to 5, the predetermined threshold value set in 
the unused DRC detection section or the unused CIR 

10 detection section is assumed to be a fixed value, but a 
configuration may also be used whereby the threshold 
value is varied adaptlvely In accordance with the DRC 
signal error rate or CIR signal error rate. 
[0170] In addition, in above-described Embodiments 

15 6 to 8, elthertime multiplexing orcode multiplexing may 
be used when multiplexing code words. 
[0171] Also, in above-described Embodiments 6 to 8, 
an example has been given in which a CIR value is rep- 
resented by one Integer-part digit and one fractlonal- 

20 part digit. However, this is not a limitation, and above- 
described Embodiments 6 to 8 may all be Implemented 
for CIR values represented by a plurality of digits. 
[0172] Moreover, in above-described Embodiments 6 
to 8, the value of the upper digit of a CIR value has been 

25 described as "Information for which the amount of 
change is large", However, "information for which the 
amount of change Is large" does not necessarily corre- 
spond to the size of a digit. For example. If a method is 
used whereby a CIR value is represented by an integer 

30 by first Indicating a broad value of 0 db, 2 dB, 4 dB, 6 
dB ... changing by 2 dB at atlme, and adding information 
indicating the presence or absence of an increment of 
1 dB for that broad value, a value changing by 2 dB at 
a time is "infonnatlon for which the amount of change Is 

35 large" . With this method, to represent a CIR value of 7 
dB, for example, CIR Information that Includes infomia- 
tion Indicating 6 dB and information Indicating that there 
is an increment of 1 dB is transmitted to the base station . 
At this time, the communication terminal apparatus 

40 transmits the information Indicating 6 dB with greater in- 
susceptibility to errors than the information indicating 
that there is an Increment of 1 dB, In the same way as 
in above-described Embodiments 6 to 8. 
[0173] As described above, according to the present 

45 invention It is possible to prevent a fall in downllnl< 
throughput In a communication system in which com- 
munication resources are allocated to communication 
terminals based on downllnl< channel quality. 
[0174] This application is based on Japanese Patent 

50 Application No.2000-234420 filed on August 2, 2000, 
and Japanese Patent Application No.2000-285405 filed 
on September 20, 2000, entire content of which Is ex- 
pressly incorporated by reference herein. 

55 

Claims 

1 . Acommunlcatlon terminal apparatus used in acom- 
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munication system in which communication re- 
sources are aiiocated to each communication ter- 
minai apparatus based on downlinl<channei quality, 
said communication terminai apparatus compris- 
ing: 

a measuring device that measures downlink 
channel quality; and 

a transmitter that transmits a notification signal 
to notify a base station apparatus of Information 

that indicates channel quality; 

wherein said transmitter transmits a notifica- 
tion signal having information made less suscepti- 
ble to errors in a propagation path, the Information, 
among Information Indicative of channel quality, 
having a possibility of decreasing the downlink 
throughput when the Information Is received erro- 
neously In said base station apparatus. 

2. The communication terminal apparatus according 
to claim 1 , wherein said transmitter transmits with 
less susceptibility to errors In a propagation path in 
proportion to a notification signal that Indicates that 
channel quality Is good. 

3. The communication terminal apparatus according 
to claim 2, wherein said transmitter transmits with 
transmission power Increased In proportion to a no- 
tification signal that indicates that channel quality Is 
good. 

4. The communication terminal apparatus according 
to claim 3, further comprising a controller that con- 
trols transmission power of a pilot signal; 

wherein said transmitter transmits with a no- 
tification signal that indicates channel quality better 
than a predetermined channel quality set to higher 
transmission power than pilot signal transmission 
power, and a notification signal that Indicates chan- 
nel quality poorer than a predetermined channel 
quality set to lower transmission power than pilot 
signal transmission power. 

5. The communication terminal apparatus according 
to claim 3, further comprising: 

a table that indicates a correspondence be- 
tween a notification signal and transmission 

power; and 

a rewriting device that rewrites contents of said 
table in accordance with a control signal from 
a base station apparatus; 

wherein said transmitter adjusts a notification 
signal to predetemiined transmission power based 
on said table. 



6. The communication terminal apparatus according 
to claim 2, wherein said transmitter transmits after 
perfomning conversion to a code word with a size of 
a code word minimum distance proportional to a no- 

5 tiflcation signal that Indicates that channel quality is 
good. 

7. The communication terminal apparatus according 
to claim 6, further comprising: 

10 

a table that Indicates a correspondence be- 
tween a notification signal and a code word; 
and 

a rewriting device that rewrites contents of said 
15 table In accordance with a control signal from 

a base station apparatus; 

wherein said transmitter converts a notifica- 
tion signal to a predetermined code word based on 
20 said table. 

8. The communication terminal apparatus according 
to claim 2, further comprising a determination de- 
vice that detennlnes a communication mode indi- 

25 cated by a combination of modulation method and 
coding method based on channel quality; 

wherein said transmitter makes a notification 
signal a signal that indicates a communication 
mode. 

30 

9. The communication terminal apparatus according 
to claim 2, wherein: 

said measurement device measures pilot sig- 
35 nal reception quality; and 

said transmitter makes a notification signal a 
signal that indicates a pilot signal reception 
quality value. 

40 10. The communication terminal apparatus according 
to claim 1, wherein: 

said measurement device measures pilot sig- 
nal reception quality; and 

45 said transmitter transmits a notification signal 

made less susceptible to errors in a propaga- 
tion path In proportion to information for which 
an amount of change Is large within Infomiatlon 
used to Indicate a pilot signal reception quality 

50 value. 

11. The communication terminal apparatus according 
to claim 10, wherein said transmitter transmits a no- 
tification signal converted to a code word whose 

55 code length is proportional to a value of an upper 
digit. 

12. The communication terminal apparatus according 



30 



35 
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to claim 1 0, wherein said transmitter transmits a no- 
tification signai with transmission power increased 
in proportion to a value of an upper digit. 

13. The communication terminal apparatus according 
to claim 10, wherein said transmitter transmits a no- 
tification signal spread with a spreading code 
whose spreading factor is higher in proportion to a 
value of an upper digit. 

14. A base station apparatus comprising: 

a receiver that receives a notification signal 
transmitted from the communication tenninai 
apparatus according to claim 1 ; 
a measurement device that measures recep- 
tion power of a notification signai; 
a detector that detects a notification signai 
whose reception power Is less than a predeter- 
mined threshold value; and 
a determination device that determines down- 
link communication resource allocation using a 
notification signal excluding a detected notifica- 
tion signal from a received plurality of notifica- 
tion signals. 

15. The base station apparatus according to claim 14, 
further comprising: 



a transmitter that transmits a control signal In- 
structing a communication terminal apparatus 
to rewrite said table based on a result of com- 
parison of a rate of detection and a predeter- 
5 mined threshold value. 

18. A radio communication method, wherein: 

a communication tenninai apparatus, when 
10 transmitting a notification signal to notify a base 

station apparatus of information that indicates 
downlink channel quality, transmits a notifica- 
tion signal having Information made less sus- 
ceptible to errors in a propagation path, the In- 
is formation, among information Indicative of 

channel quality, having a possibility of decreas- 
ing the downlink throughput when the Informa- 
tion is received erroneously in said base station 
apparatus; and 
20 said base station determines downlink commu- 

nication resource allocation in accordance with 
a notification signal, 

19. The radio communication method according to 
25 claim 1 8, wherein said communication terminal ap- 
paratus transmits with less susceptibility to errors 
In a propagation path in proportion to a notification 
signai that indicates that channel quality is good. 



a calculator that calculates a rate of detection 30 20. The radio communication method according to 



by said detector; and 
a transmitter that transmits a control signal in- 
structing a communication terminal apparatus 
to rewrite said table based on a result of com- 
parison of a rate of detection and a predeter- 
mined threshold value. 

16. A base station apparatus comprising: 



claim 1 8, wherein said communication tenninai ap- 
paratus measures pilot signal reception quality, and 
transmits a notification signal made less suscepti- 
ble to en'ors in a propagation path in proportion to 
Information for which an amount of change is large 
within Infonnatlon used to Indicate a reception qual- 
ity value. 



a receiver that receives a notification signal 40 
transmitted from the communication tenninai 
apparatus according to claim 1 ; 
a measurement device that measures likeli- 
hood of a notification signal; 
a detector that detects a notification signai 45 
whose iikeilhood is less than a predetermined 
threshold value; and 

a determination device that determines down- 
link communication resource allocation using a 
notification signai excluding a detected notif ica- 50 
tion signai from a received plurality of notifica- 
tion signals. 



17. The base station apparatus according to claim 16, 
further comprising: 

a calculator that calculates a rate of detection 
by said detector; and 
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